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Regular physical activity is important 
for physical and mental health [1, 2, 3, 
4, 5, 6, 7, 8, 9]. A physically active life-
style can, on the one hand, contribute 
to a reduction in the risk of cardiovas-
cular diseases, overweight and muscu-
loskeletal health problems and there-
by reduce the probability of premature 
mortality [10]. On the other hand, reg-
ular physical activity enhances physical 
well-being and development of person-
al resources and social contacts, and it 
supports maintenance or improvement 
of one’s physical fitness. A good fitness 
level enhances the quality of life at any 
age and is a basic requirement for the 
mobility and independence in everyday 
life of elderly persons.
The integration of physical activity in 
everyday life is opposed by an increas-
ingly sedentary lifestyle both at work and 
during leisure time. Physical inactivity is 
recognised by the World Health Organ-
isation (WHO) as the fourth most im-
portant mortality risk factor and is asso-
ciated with the occurrence of non-com-
municable diseases [11, 12]. In order to 
avoid physical inactivity and the asso-
ciated health risks, the limited oppor-
tunities for physical activity in everyday 
life have to be compensated by planned 
physical or sport activity. For these rea-
sons, physical activity is acknowledged as 
a preventive measure and the promotion 
of physical activity as a central public 
health task [13]. The WHO recommends 
adults spend at least 2.5 h/week on mod-
erate physical activity. In case of vigorous 
activity, the recommended time is 75 min 
[11]. The time of activity should be sus-
tained for at least 10 min without breaks.
With the first wave of the “German 
Health Interview and Examination Sur-
vey for Adults” (DEGS1) completed, re-
sults on self-reported physical activity are 
now available and can be compared with 
those of the “German National Health In-
terview and Examination Survey 1998 
(GNHIES98)”. This contribution presents 
the proportion of adults who pay consid-
erable attention to adequate physical ac-
tivity and those whose physical activity 
level meets the WHO recommendations. 
In addition, the proportion of persons en-
gaged in sports is presented and compared 
with the results of GNHIES98. For all re-
sults, sex and age differences as well as dif-
ferences in socioeconomic status are con-
sidered.
Methods
DEGS1 is part of the health monitor-
ing system at the Robert Koch Institute 
(RKI). The concept and design of DEGS 
are described in detail elsewhere [14, 15, 
16, 17, 18]. The first wave (DEGS1) of the 
survey was conducted from 2008 to 2011 
and comprised interviews, examinations 
and tests [19, 20]. The target population 
comprises residents of Germany aged 18–
79 years. DEGS1 has a mixed design that 
permits both cross-sectional and longi-
tudinal analyses. For this purpose, a ran-
dom sample from local population regis-
tries was drawn to complete the partic-
ipants of GNHIES98 who re-participat-
ed. A total of 8,152 persons participated, 
including 4,193 first-time participants 
(response rate 42%) and 3,959 revisiting 
participants of GNHIES98 (response rate 
62%). In all, 7,238 persons attended one 
of the 180 examination centres, and 914 
were interviewed only. The net sample 
(n=7,988, including 7,116 in study cen-
tres) facilitates representative cross-sec-
tional and time trend analyses for the age 
range of 18–79 years in comparison with 
GNHIES98 [18]. The data of the revisit-
ing participants are suitable for longitu-
dinal analyses. Information on physical 
activity was collected with a self-admin-
istered questionnaire.
Definition of variables
Paying attention to adequate 
physical activity
The adult participants were asked: “Over-
all, to what extent do you pay attention 
to adequate physical activity?” For the 
analysis, the categories “very strong” and 
“strong” (in the following: “much”) as well 
as “low” and “not at all” (in the following: 
“little”) of the five-point scale were sum-
marised and the category “partly” was re-
tained.
Physical activity and sports
According to the definition of Caspersen 
et al. [21], the questions on activity behav-
iour differentiated between physical ac-
tivity and sports, although the terms were 
not explicitly defined in the questionnaire: 
Whereas both physical and sports activ-
ities comprise movement caused by the 
musculoskeletal system, sports only in-
cludes physical activities that are planned, 
structured and repetitive and that aim to 
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increase physical performance. The ques-
tions on physical and sports activity re-
ferred to the last 3 months.
Considering physical activity, the par-
ticipants were asked: “On how many days 
a week are you physically active in a way 
that you start to sweat or get out of breath? 
An average week is meant.” Active partic-
ipants were further asked: “And how long 
are you physically active on average on the 
days when you start to sweat or get out of 
breath due to your physical activity?” The 
question could be answered with the op-
tions: “less than 10”, “10 to less than 30”, 
“30 to less than 60” or with “more than 
60” min. The phrase “start to sweat or get 
out of breath” was added according to the 
recommendations of the US American 
Centers for Disease Control and Preven-
tion (CDC) [22], to illustrate to the par-
ticipants the recommended daily mod-
erate intense activities that are associated 
with an increase in heart rate or breath-
ing frequency. From the questions on fre-
quency and duration, it is possible to ap-
proximately estimate the proportion of 
those who fulfil the WHO recommenda-
tion of 2.5 h/week. For this purpose, the 
average of the range in the answer catego-
ries was used for the duration, and the up-
per category was conservatively appoint-
ed to 60 min.
In addition, participants were asked: 
“How often do you participate in 
sports?” For the analyses, the categories 
of the five-point scale referring to 1 week 
“less than 1 h” and “regularly 1–2 h” (in 
the following: “up to 2 h”) as well as “reg-
ularly up to 4 h” and “regularly more 
than 4 h” (in the following: “regularly at 
least 2 h”) were summarised. The cate-
gory “no sports activities” was retained. 
In the comparison of the DEGS1 results 
with those of GNHIES98, the change in 
age structure over the last 10 years was 
taken into account by also standardising 
the frequencies from GNHIES98 to the 
age structure of the population on 31 De-
cember 2012.
Statistical analysis
The analyses refer to the sample of 
18–79-year-old adults (n=7,988) who 
completed the questionnaire [18]. The 
analyses were performed separately 
for sex, age and socioeconomic status 
groups. Six age groups were defined: 18–
29, 30–39, 40–49, 50–59, 60–69 and 70–
79 years. Socioeconomic status was de-
termined using an index that includes 
information on school education and 
vocational training, professional sta-
tus and net household income (weight-
ed by household needs) and that enables 
a classification into low-, middle- and 
high-status groups [23]. The cross-sec-
tional and trend analyses were conduct-
ed with a weighting factor that corrects 
deviations in the sample from the pop-
ulation structure (of 31 December 2010) 
with regard to age, sex, region and na-
tionality as well as community type and 
education [18]. For the examination part, 
a separate weighting factor was prepared. 
Calculation of the weighting factor also 
considered the re-participation probabil-
ity of the GNHIES98 participants, based 
on a logistic regression model. For the 
purpose of conducting trend analyses, 
the data from GNHIES98 were age-ad-
justed to the population structure of 31 
December 2010. A non-response analy-
sis and a comparison of selected indica-
tors with data from census statistics indi-
cate a high level of representativity of the 
net sample for the residential population 
of Germany aged 18–79 years [18]
To take into account both the weight-
ing and correlation of the participants 
within a community, the confidence in-
tervals (CI) were determined with the 
SPSS-20 procedure for complex samples. 
Differences were regarded to be statis-
tically significant if the respective 95% 
confidence intervals did not overlap.
Tab. 1 “Do you pay attention to adequate physical activity?”—Frequencies according to sex and age groups in percent (95% confidence 
interval)
Sex Category Age in years Total















































































































































Paying attention to adequate 
physical activity
According to the information provided by 
the 18–79-year-old participants, 37.4% of 
men and 32.7% of women pay much at-
tention to adequate physical activity, while 
23.3% of men and 24.5% of women report 
paying little attention to adequate physi-
cal activity (see . Tab. 1). Fewer men be-
tween 30 and 59 years of age pay atten-
tion to adequate physical activity than 
men between 18 and 29 years and men 
aged 60 years and older. A significantly 
larger proportion of women between 60 
and 79 years report paying much atten-
tion to adequate physical activity com-
pared to women between 18 and 40 years. 
In addition, a significantly higher propor-
tion of men and women with a high so-
cioeconomic status pay much attention to 
adequate physical activity than men and 
women with a low or middle socioeco-
nomic status (see . Tab. 2).
Physical activity
The results showed that 74.6% of men 
and 84.5% of women are physically ac-
tive for less than 2.5 h/week. However, 
25.4% of men and 15.5% of women are 
physically active for at least 2.5 h/week in 
a way that they start to sweat or get out 
of breath (see . Tab. 3). This means that 
significantly more men than women meet 
the activity level recommended by the 
WHO. Whereas there are no significant 
age group differences among women, sig-
nificantly more men aged 18–29 years (a 
proportion of 41.3%) meet the WHO rec-
ommendation compared to men in older 
age groups. The proportion of individu-
als meeting the WHO recommendations 
among older men tends to be lower than 
among younger men. There are no signif-
icant differences regarding socioeconom-
ic status (see . Tab. 2).
Sports activity
In all, 33.0% of men and 34.3% of women 
are not engaged in sports (see . Tab. 4). 
The proportion of those who do not en-
gage in sports tends to be higher among 
older than younger persons. However, 
29.3% of men and 21.6% of women engage 
in sports regularly for at least 2 h/week. 
Significantly more men aged 18–29 years 
engage in sports to this extent than old-
er men, and women aged 18–29 years are 
significantly more active than women 
aged 30–39 years and 70–79 years. Wom-
en aged between 40 and 69 years tend 
to engage more often in sports regular-
ly at least 2 h/week than women aged 30–
39 years. Conversely, for men these pro-
portions tend to decrease further accord-
ing to the age group, from 30–39 years up 
to the age group of 50–59 years. In addi-
tion, men and women with a high socio-
economic status are significantly more of-
ten active in sports to this extent than men 
and women with a middle or low socio-
economic status (see . Tab. 2).
Whereas in GNHIES98, 22.6% of men 
and 15.1% of women reported to be en-
gaged in sports regularly for at least 2 h/
week, the figures for DEGS1 were 29.3% 
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Physical activity. Results of the German Health Interview 
and Examination Survey for Adults (DEGS1)
Abstract
Regular physical activity can have a positive 
effect on health at any age. Today’s lifestyles, 
however, can often be characterised as sed-
entary. Therefore, the promotion of physical 
activity and sports has become an integral 
part of public health measures. The represen-
tative data of adults aged 18 to 79 years in 
Germany obtained from the “German Health 
Interview and Examination Survey for Adults” 
(DEGS1) provide an overview of self-estimat-
ed current physical activity behaviour. The re-
sults show that one third of the adult popu-
lation claims to pay close attention to reach-
ing a sufficient level of physical activity and 
one fourth participates in sports for at least 
2 h/week on a regular basis. Thus, the per-
centage of adults regularly engaged in sports 
has increased compared to the previous “Ger-
man National Health Interview and Examina-
tion Survey 1998”. Still, four out of five adults 
do not achieve at least 2.5 h/week of moder-
ate-intensity physical activity as recommend-
ed by the World Health Organisation. Conse-
quently, future individual-level and popula-
tion-level interventions should focus on tar-
get group-specific measures while continu-
ing to promote regular physical activity in all 
segments of the population.
Keywords
Health survey · Adults · Physical activity · 
Sports behaviour · Germany
Körperliche Aktivität. Ergebnisse der Studie zur 
Gesundheit Erwachsener in Deutschland (DEGS1)
Zusammenfassung
Regelmäßige körperliche Aktivität kann in je-
dem Alter einen positiven Einfluss auf Ge-
sundheit und Wohlbefinden haben. Aller-
dings ist das heutige Alltagsleben oft durch 
körperliche Inaktivität geprägt. Sport- 
und Bewegungsförderung sind daher fes-
ter Bestandteil von Public-Health-Maßnah-
men. Die für die 18- bis 79-jährige Bevölke-
rung in Deutschland repräsentativen Daten 
der „Studie zur Gesundheit Erwachsener in 
Deutschland“ (DEGS1) ermöglichen einen 
Überblick des selbsteingeschätzten aktuel-
len körperlichen Aktivitätsverhaltens. Nach 
den Ergebnissen von DEGS1 achtet etwa ein 
Drittel der Erwachsenen auf ausreichende 
körperliche Aktivität, und etwa ein Viertel 
treibt regelmäßig mindestens 2 h pro Woche 
Sport. Damit hat die sportliche Aktivität im 
Vergleich zum diesbezüglichen Umfang, der 
vor etwa 10 Jahren im Bundes-Gesundheits-
survey 1998 (BGS98) ermittelt wurde, zuge-
nommen. Die von der Weltgesundheitsor-
ganisation (WHO) für einen gesundheitlichen 
Nutzen empfohlene Mindestaktivitätszeit 
von 2,5 h pro Woche in mäßig anstrengender 
Intensität ist allerdings bei etwa vier Fünfteln 
der Bevölkerung nicht gegeben. Das Ziel 
sollte daher weiterhin sein, zielgruppenspe-
zifische verhaltens- und verhältnispräventive 
Maßnahmen anzubieten und die Bevölke-
rung bei der Einbindung regelmäßiger kör-
perlicher Aktivität in ihren Alltag zu unter-
stützen.
Schlüsselwörter
Gesundheitssurvey · Erwachsene ·  
Körperliche Aktivität · Sportliche Aktivität · 
Deutschland
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of men and 21.6% of women. This means 
that currently significantly more men 
(+6.7 percentage points) and wom-
en (+6.5 percentage points) regularly do 
sports activities for at least 2 h/week than 
about 10 years ago (see . Fig. 1). These 
differences are particularly attributable to 
older age groups and especially to women. 
In the age group of 60–69 years, the pro-
portion of persons who actively engage in 
sports increased for women (+12.6 per-
centage points) more clearly than for men 
(+7.7 percentage points) between GN-
HIES98 and DEGS1.
In GNHIES98, 46.9% (95% CI: 44.4–
49.4) of men and 52.1% (95% CI: 49.5–
54.7) of women reported to be inactive 
in sports. In DEGS1, these figures were 
33.0% of men and 34.3% of women (see 
. Tab. 4). This means that the propor-
tion of men (−13.9 percentage points) and 
women (−17.8 percentage points) who do 
not engage in sports has decreased signif-
icantly.
Discussion
An increase in personal physical activi-
ty is achieved, on the basis of the trans-
theoretical model [24, 25], in a long-term 
multiple-stage process. According to this 
model, it is to be assumed that persons 
who report paying much attention to 
adequate physical activity are at least in 
the phase of developing the intention to 
change their physical activity. The DEGS1 
results show that slightly more than one 
third of men and women report paying 
much attention to adequate physical ac-
tivity. The proportion is higher in the old-
er than in the younger age groups. This 
may be attributable to a growing health 
awareness with advanced age, which is 
facilitated by the increased number of 
health-oriented sports and physical ac-
tivity opportunities for the elderly [26]. 
A high socioeconomic status is also asso-
ciated with paying more attention to ad-
equate physical activity. This result may 
reflect a higher degree of awareness of 
a person’s health behaviour or a high-
Tab. 2 “Paying attention to adequate physical activity and physical and sports activity”—Frequencies according to socioeconomic status in 
percent (95% confidence interval)





Women Low (little/not at all) 30.9 (26.8–35.3) 24.5 (22.3–26.8) 16.9 (14.0–20.2)
Partly 42.7 (38.7–46.8) 43.5 (41.2–46.0) 40.4 (36.3–44.5)
Much (strong/very strong) 26.4 (23.0–30.1) 32.0 (29.8–34.2) 42.7 (38.6–47.0)
Men Low (little/not at all) 26.9 (22.4–31.9) 23.9 (21.6–26.5) 18.7 (16.1–21.7)
Partly 39.0 (33.6–44.8) 40.9 (38.1–43.7) 35.7 (32.4–39.3)
Much (strong/very strong) 34.1 (28.9–39.7) 35.2 (32.7–37.7) 45.5 (41.9–49.2)
Physical activity
nunweighted=7,638
Women Less than 2.5 h/week 85.1 (81.1–88.4) 84.4 (82.6–86.1) 83.6 (80.2–86.4)
At least 2.5 h/week 14.9 (11.6–18.9) 15.6 (13.9–17.4) 16.4 (13.6–19.8)
Men Less than 2.5 h/week 74.2 (69.4–78.5) 73.9 (71.1–76.4) 76.6 (72.7–80.0)
At least 2.5 h/week 25.8 (21.5–30.6) 26.1 (23.6–28.9) 23.4 (20.0–27.3)
Sports activity
nunweighted=7,704
Women No sports activity 48.9 (44.6–53.2) 34.0 (31.6–36.5) 18.9 (15.9–22.3)
Up to 2 h/week 34.8 (31.1–38.6) 46.1 (43.7–48.5) 47.4 (43.2–51.6)
regularly at least 2 h/week 16.3 (13.1–20.2) 19.9 (18.0–21.9) 33.7 (29.8–37.9)
Men No sports activity 51.3 (46.2–56.3) 32.8 (30.2–35.5) 19.0 (16.2–22.3)
Up to 2 h/week 26.7 (22.5–31.4) 39.6 (36.9–42.4) 41.7 (37.8–45.8)
Regularly at least 2 h/week 22.0 (18.1–26.4) 27.6 (25.2–30.2) 39.2 (35.5–43.1)
Tab. 3 “Physical activity”—Frequencies according to sex and age groups in percent (95% confidence interval)
Sex Category Age in years Total
18–29 30–39 40–49 50–59 60–69 70–79























































































er socially desirable response behaviour 
among persons with a high socioeconom-
ic status compared to those with middle 
or low socioeconomic status.
To meet the current WHO recom-
mendation, physical activities must often 
be integrated into a person’s leisure time. 
This requires, besides activity-stimulat-
ing environments and structures, a cer-
tain health awareness and willingness to 
change one’s behaviour and hence a mo-
tivation for physical activity. A quarter of 
men and a fifth of women seem to succeed 
in meeting the WHO recommendations. 
Conversely, this means that about three 
quarters of men and fourth fifths of wom-
en are not adequately active in accordance 
with the WHO recommendation.
Although older people and persons 
with a high socioeconomic status report 
more often that they pay much attention 
to adequate physical activity, the propor-
tion of those who meet the physical activ-
ity recommendation of the WHO is not 
higher than among younger individuals 
(aged 30 years or older) or persons with 
low or middle socioeconomic status. Per-
sons with middle or low socioeconomic 
status less often pay much attention to ad-
equate physical activity and are less often 
engaged in sports than persons with high 
socioeconomic status. However, they 
meet the WHO recommendation as often 
as those with a high socioeconomic status 
do. The results of recent studies [27, 28] 
indicate that persons with low socioeco-
nomic status more often partake in stren-
uous physical activities, whereas persons 
with middle or high socioeconomic sta-
tus more often have sedentary jobs. Dur-
ing leisure time, this trend is inversed 
and individuals with middle or high so-
cioeconomic status are physically more 
active than those of low socioeconomic 
status. Overall, physical activities at work 
and during leisure time seem to counter-
balance each other.
When interpreting the results it should 
be considered that meeting the WHO rec-
ommendation can only be approximate-
ly estimated on the basis of the questions 
asked in DEGS1. On the one hand, for the 
construction of variables, average values 
or conservative estimates of the ranges of 
answer categories had to be used. On the 
other hand, with the available data, per-
sons who engage in vigorous activities 
for 75 min/week—thereby also meeting 
the WHO recommendation—cannot be 
taken into account, nor can the require-
ment that activities must be sustained for 
at least 10 min. These aspects could not be 
accounted for during the development of 
the DEGS1 questionnaire, since the WHO 
recommendation was updated and pub-
lished in 2010, after the start of the data 
collection period.
About a quarter of men and women in 
Germany engage in sports regularly for at 
least 2 h/week. There is a positive associ-
ation between young age and high sports 
activity. Compared to about 10 years ago, 
there has been a significant increase in 
sports activities, especially in the age 
groups above 60 years. On the one hand, 
this positive trend suggests increased 
health awareness in this age group. On 
the other hand, it shows that the expan-
sion of sports opportunities (such as car-
diovascular, rehabilitation sport, walk-
ing groups), launched especially for the 
elderly in the context of demograph-
ic changes in recent years, finds approv-
al. The clearly increased proportion of el-
derly women in comparison to elderly 
men suggests that the health-promoting 
sports programmes are more appealing 
to women than to men [29, 30]. Howev-
er, besides the demographic change and 
the increased awareness of the impor-
tance of sport activities for health, espe-
cially among older persons [31], the ob-
served trend can also be attributed to the 
comparison of generations with differing 
sports socialisation [32].
By definition, sports activities consti-
tute a special aspect of physical activity 
[21]. In the presented results, the propor-
tion of those who are actively involved 
in sports (regularly for at least 2 h/week) 
could nevertheless be higher than the 
proportion of those who engage in gener-
al physical activities (at least 2.5 h/week), 
because the question on physical activi-
ty included the required intensity by the 
addition of “start to sweat or get out of 
breath”. By contrast, sports activities do 
not necessarily have to cause sweating 
or shortness of breath according to the 
questions asked in DEGS1 (for instance, 
older persons at rehabilitation sports). 
Moreover, when interpreting the results, 
it must be taken into account that the in-

















































22.6 29.3 39.9 46.0 23.7 29.1 21.3 25.9 16.5 22.3 25.517.8 13.0 22.6
Fig. 1 8 Proportion of persons engaged in sports activities regularly for at least 2 h/week; comparison between GNHIES98 
(nunweighted=6,929) and DEGS1 (nunweighted=7,741) in percent (95% confidence interval), differentiated by age groups for 
 women and men
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last few years may not necessarily com-
pensate the further decrease in everyday 
activities.
Since no comparable representative 
examination surveys on physical activity 
are available for the adult German popu-
lation, the DEGS1 results were compared 
with the “German Health Update” surveys 
of 2009 and 2010 (GEDA09, GEDA10).
Although both the DEGS1 results as 
well as the GEDA09 and GEDA10 stud-
ies show an increase in the proportion of 
sports activity [27, 33, 34] compared to 
earlier assessments, the results differ in 
the proportions of men and women ac-
tively engaged in sports. Whereas about 
two fifths of men and women in GE-
DA09 and GEDA10 report taking part in 
at least 2 h of sports per week, only one 
fourth of men and women report this in 
DEGS1. This direct comparison of the re-
sults from GEDA and DEGS is compli-
cated, however, owing to methodical dif-
ferences. Whereas DEGS is designed as a 
follow-up study of GNHIES98 in which 
self-administered questionnaires are 
combined with examination parameters, 
GEDA was conducted as a telephone in-
terview. Besides different sample drawing 
and sample sizes, methodological differ-
ences in the question and answer catego-
ries result from the concept of the differ-
ent studies to preserve comparability over 
time. The visibility and ascending order 
of the answer categories as well as the 
limitation to a 3-month period in DEGS1 
questions on physical activity and sports, 
as with the exclusive consideration of reg-
ular sports activities, are possible reasons 
for the lower proportions seen in DEGS1 
compared to GEDA09 and GEDA10. In 
addition, by engaging interviewers in the 
GEDA studies, higher proportions of so-
cial desirable answers may be expected. 
Moreover, it may be that there are differ-
ences in the willingness to participate in 
the time-consuming examination surveys 
and telephone interviews between those 
who are active and inactive in sports.
Overall, when interpreting the re-
sults it must be considered that self-re-
ports on activity behaviour are general-
ly subject to a certain degree of impre-
cision as a result of recall difficulties. 
Moreover, because of social desirability 
bias, such assessments tend to overesti-
mate the activity behaviour in the popu-
lation [35, 36]. Since physical activity and 
fitness have become increasingly impor-
tant in recent years, the social desirabili-
ty of responses must be considered even 
more seriously than in the past. A partic-
ular difficulty is the clear assignment of 
physical and sports activity. Since these 
terms cannot be explained comprehen-
sively in the questionnaire owing to time 
and space limits, their interpretation, as 
well as the estimation of the intensity of 
physical activity, remains a subjective 
judgement.
Outlook
In addition to subjective information on 
physical activity and sports behaviour, 
DEGS1 also provides objective measure-
ments of the physical fitness level of a rep-
resentative sample of adults in Germany 
[37, 38]. This means that further analy-
ses can compare subjective and objective 
parameters. Moreover, DEGS1 includes a 
broad spectrum of physical and mental 
health parameters that can be analysed in 
the context of physical activity behaviour.
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Tab. 4 “Sports activity”—Frequencies categorised by sex and age groups in percent (95% confidence interval)
Sex Category Age in years Total
18–29 30–39 40–49 50–59 60–69 70–79
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